Abstract Study of Aphelenchoides nematodes from different localities of Manipur were conducted for their documentation. During the study eight known and a new species were identified. Aphelenchoides aerialis sp. nov. differed from all other species of Aphelenchoides in having a tail without bifurcation and strong ventral mucro with single ventrosublateral caudal papillae in male. The known species along with the new species are described in the present study.
Introduction
Aphelenchoides spp. leads a mycetophagous lifestyle. However, the genus does contain a few species which are of greater or lesser importance as ecto and endoparasites of plants. Some species have been shown to parasitize higher plants and yet feed and reproduce on a variety of fungi. The major plant-parasitic species include A. besseyi Christie (1942) which causes 'white tip' disease of rice. A. fragariae (Ritzema Bos 1890; Christie 1932) and A. ritzemabosi (Schwartz 1911; Steiner 1932) which attack a wide variety of plants and A. arachidis Bos (1977) ; a species of restricted distribution, attacking groundnut. Uniquely amongst the Aphelenchida, two species have been reported from the marine littoral habitat (Timm and Franklin 1969) tolerating wide differences in salinity. There are a total of 138 species of identified Aphelenchoides spp. world-wide and 54 species were collected from India. In Manipur also a survey for Aphelenchoides nematodes was conducted in different localities and hosts of Manipur for their documentation. Eight known species and a new species, A. aerialis sp. nov. were identified during the study. All the species along with the new species are illustrated herewith.
Materials and methods
The collected samples were processed through Cobb's (1918) decanting and sieving method followed by modified Baermann's funnel technique. The extracted nematodes were killed in warm F.A (4:1) and processed by the glycerol-ethanol method of Seinhorst (1959) . After slides preparation, measurements were taken using an ocular micrometer and diagrams were drawn under a camera lucida. Photomicrographs were taken using a 200X Meiji VT Series Inverted Microscope.
Results and discussions

Aphelenchoides aerialis sp. nov. (Figs. 1, 2)
Dimension Refer Table 1 Descriptions Female Body mirror image of S-shaped upon fixation. Cuticular striation fine. Lateral field with two incisures. Cephalic region low, set off by constriction. Cephalic sclerotisation weak. Stylet 15.3 lm long with very small basal thickenings. Median oesophageal bulb at 59.5 lm from anterior end, oblong, valvular apparatus in the middle of the bulb. Oesophageal glands overlap the intestine, 129.2 lm long, occupying less than half the body width. Nerve rings a bit far behind oesophago-intestinal junction, excretory pore opposite to base of oesophageal median bulb and above nerve ring. Vagina directed forward and sphincter highly developed; vulval lips raised. Gonad monoprodelphic and outstretched, oocytes arranged in a single row. Sphincter present at oviduct-uterine junction, spermatheca packed with round sperms. Post-vulval uterine sac short, 28.9 lm long. Tail conical 42.5-48.2 lm long and provided with a single small smooth mucro.
Male Body curved ventrally but more curved at tail region. Testis long and outstretched. Spicules typical of the genus. Dorsal limb 23.8 lm in length without knob-tipped and ventral limb 11.9 lm in length. Capitulum and rostrum very well developed. Post anal genital papillae one pair situated above tail terminus. Tail terminating into a long spine-like mucro. Etymology The species was designated based on the location of the nematode which is the above ground level of host plant.
Differential diagnosis The species differed from all other species of Aphelenchoides in having a tail without bifurcation with strong ventral mucro with single ventrosublateral caudal papillae in male.
Aphelenchoides aerialis sp. nov. comes close to A. pinusi Bajaj and Walia (1999) ; A. saprophilus Franklin (1957) and A. fragariae (Ritzema Bos 1890; Christie 1932) . However, it differs from A. pinusi in having smaller body, excretory pore above nerve ring, opposite to base of the median oesophageal bulb; shorter post-vulval uterine sac and shorter spicules without knob-tipped dorsal limb; post anal genital papillae one pair at tail terminus (L = 0.56-0.80 mm, post vulval uterine sac = 34-60 lm, dorsal limb of spicules = 25-30 lm with knob tipped; ventral limb = 12-15 lm, tail terminating into a long spine-like mucro, three pair of genital papillae, 1st slightly post anal, 2nd near middle of tail and 3rd near tail terminus in A. pinusi). Aphelenchoides aerialis sp. nov. differs from A. saprophilus in having two lateral lines, smaller and more slender body, spicules without knob-tipped dorsal limb (L = 0.54 mm, a = 20, lateral lines = 4, dorsal limb of spicule = 23 lm with knob-tipped in A. saprophilus). The new species also differs from A. fragariae in having longer stylet with very small basal thickening, excretory pore above nerve ring, more robust body, highly developed sphincter at vagina, longer spicules (a = 45-60, stylet = 10 lm with distinct knobs, excretory pore opposite to nerve ring, absence of sphincter at vagina, spicule = 14-17 lm in A. fragariae).
Aphelenchoides aligarhiensis Siddiqi et al. (1967) Dimension Refer Table 2 Descriptions Female Body slightly curved upon fixation. Cuticle with very fine striae, about 1.7 lm apart near mid-body. Lip region rounded, offset from body. Lateral fields with four incisures, 1/4th as wide as body. Stylet slender, 10.2 lm long, basal thickening of stylet weakly developed. Excretory pore situated at 52.7 lm from anterior end of body opposite to nerve ring. Ovary long, outstretched, oocytes in a single row except for a few in region of multiplication. Spermatheca oblong, packed with discoidal spermatozoa. Uterine sac measuring almost five times body width, Remarks The present specimen agrees in all dimensions and morphological characters with those described by Siddiqi et al. (1967) except some variation in body length.
Aphelenchoides baguei Maslen (1979) Dimension Refer Table 3 Description Remarks The morphological details and dimensions of the present specimen conform well with those described by Maslen (1979) though some variations are found in body and tail lengths which may be due to intraspecific variations. Aphelenchoides confusus Thorne and Malek (1968) Dimension Refer Remarks The morphological characteristics and dimensions of the present species conform well with those described by Thorne and Malek (1968) though some variations are found in the length of body and tail which may be due to intraspecific variations.
Aphelenchoides minor Seth and Sharma (1986) Dimension Refer Table 3 Description Female Body straight to curve slightly ventrally upon fixation, small, slender body, tapering at both ends. Lateral field with three incisures. Cephalic framework set off from body without annulations. Stylet with indistinct basal thickenings, 4.8-8.2 lm long. Procorpus with a narrow lumen, followed by prominent muscular, squarish median bulb with a flat base and crescentric wave. Oesophageal glands lying dorsally along intestine about three body-widths long. Nerve ring 48.2 lm from anterior end of body. Excretory pore situated just below nerve ring. Tail narrowing after anal opening, 22.4-30.8 lm long, rounded terminus with ventral mucro. Distinct anal opening. Outstretched ovary with a single row of cells, three times body width long behind the end of oesophageal overlapping lobe. Vulva a transverse slit with small and slightly prominent lips. Well-developed post-vulval uterine sac, 3.4-5.1 (3.9 ± 0.8) % of body width long. Remarks The morphological characters and dimensions of the present species conform well with those described by Seth and Sharma (1986) except some variation in length of stylet. This may be considered as intraspecific variations.
Aphelenchoides swarupi Seth and Sharma (1986) Dimension Refer Remarks The morphological details and dimensions of the present species conform well with those described by Seth and Sharma (1986) except some variations in body, stylet and tail lengths. These variations may be due to intraspecific variations. Thorne and Malek (1968) Dimension Refer Table 4 Description Female Body cylindrical except toward extremities upon fixation. Striae of coarse granules, being about 1.7 lm apart at mid-body. Lateral fields a plain band of about 1/6th body width, usually with two exceedingly minute incisures. Cephalic framework set off by constriction. Spear 11.9-13.6 lm long with slight but distinct knobs. Remarks The morphological details and dimensions of the present specimen conform well to those described by All measurements in lm except Length in mm Thorne and Malek (1968) except some variation in body lengths which may be due to intraspecific variations.
Aphelenchoides vigor
Aphelenchoides dhanachandi Chanu et al. (2012)
Dimension Refer Remarks The present specimen conforms well in dimensions and morphological details to those described by Chanu et al. (2012) .
Aphelenchoides neoechinocaudatus Chanu et al. (2012)
Dimension Refer Table 6 Description Female: Body small and slender, almost straight upon fixation and tapering at both ends, 0.5-0.6 mm long. Lateral field marked by three incisures. Cephalic region slightly set-off, 5.1 lm wide and 1.7 lm high, without any annulation. Stylet slender with indistinct or without basal swellings, 11.9 lm long. Anterior part of oesophagus with well-marked lumen and muscular median bulb with valve in posterior half of the bulb. Median bulb elongated pearshaped 13.6 lm long, located at 47.6-49.3 lm from cephalic region. Nerve ring located behind base of median bulb, at half-body width, 66.3-68.0 lm from anterior end. Excretory pore conspicuous, on the ventral surface opposite nerve ring, 62.9-64.6 (63.7 ± 0.8) lm long, about thrice body widths. Oesophageal glands lying dorsally along intestine, oesophagus extending 119.0-122.4 lm from anterior base. The oesophago-intestinal junction 64.6-76.5 lm from anterior end, 3.0-3.6 body widths posterior to median bulb. Remarks The present specimens conform well in dimensions and morphological details to those described by Chanu et al. (2012) . 
